
MONXTORXNG FOR THE PRESENCE OF TRIBUTYLTIN AND 

DEGRADATION  PRODUCTS IN AN INLAND  LAKE OF CALIFORNIA, 1987 

I. INTRODUCTION 

The California  Department of Food and Agr icu l ture  (CDFA) and t h e ’  U.S. 

Environmental   Protection Agency h a v e   p l a c e d   i n t o   r e e v a l u a t i o n   o r   i n i t i a t e d  a 

spec ia l   rev iew of a l l   p e s t i c i d e   p r o d u c t s   c o n t a i n i n g   t r i b u t y l t i n  (TBT) used i n  

p e s t i c i d a l   p a i n t s .   T r i b u t y l t i n  compounds used to   con t ro l   t he   g rowth  of c e r t a i n  

aquat ic   organisms . have  been  found to   cause   acu te  a n d   c h r o n i c   e f f e c t s   t o  

non- ta rge t   aqua t ic   o rganisms  tha t  are exposed t o   v e r y  low T B T c o n c e n t r a t i o n ~ ~  

The present   s tudy   to   de te rmine   the   p resence  of TBT and i t s  degrada t ion   products  

i n   a n   i n l a n d   l a k e  of C a l i f o r n i a ,  w i l l  be conducted   in   coopera t ion   wi th   the  

Pes t i c ide   Inves t iga t ion   Un i t  ( P I U )  of  the  Department  of  Fish  and Game (DFG). 

XI- OBJECTIVES 

The o b j e c t i v e s  of t h i s   s t u d y   a r e :  

1. To de termine   the   range   in   concent ra t ion   of  TBT compounds i n  water, sediment,  

and b i o t a   a s s o c i a t e d   w i t h  a mar ina   i n  a Cal i forn ia   l ake .  

2. To determine  the  degree of movement of TBT compounds i n t o  a lake  environment. 

3 .  To d e t e r m i n e   t h e   a n a l y t i c a l   v a r i a b i l i t y  of TBT compounds i n  water ,   sediment ,  

and b i o l o g i c a l   t i s s u e .  

111. PERSONNEL 

This   s tudy  w i l l  be conducted by t he  CDFA, Environmental  Hazards  Assessment 

Program (EHAP) , under the o v e r a l l   s u p e r v i s i o n  of David  Supkoff b Fie ld   ope ra t ions  

. . .  . . .. .... . --. 



will be supervised by Randy Segawa. ALL QUESTIONS CONCERNING THIS STUDY SHOULD 

BE DIRECTED TO MARY BROWN AT ( 9 1 6 )   3 2 4 - 8 9 1 6 ,  ATSS 454-8916.  

IV. MONITORING  LOCATIONS 

Initially, two surface water samples will be collected from each marina area in 

Lake Tahoe ( 3  marinas), Clear Lake,  Lake Berryessa ( 2  marinas each), Millerton 

Lake, Clair Engle Lake  and  Big  Bear  Lake ( 1  marina each). Water samples will be 

analyzed  for tributyltin (TBT), dibutyltin (DBT) and monobutyltin (MBT) 

concentrations. This initial information will be  used  to select one lake 

containing a marina with high organotin concentrations for additional study. 

Samples will be  taken from three sites in the study lake. One site will be a 

marina with two  additional sites located at different distances from that marina. 

Water and sediment will be  taken from all three sites by CDFA personnel, and 

aquatic biota from two sites by DFG personnel to sample for  TBT, DBT, and MBT 

residues. 

v. STUDY DESIGN 

Water - At each of 3 sites in the study lake, four replicate one liter samples 

will be collected at each of two depths. Surface samples will be collected 30 cm 

below  the water surface. Bottom samples will be  taken approximately 10 cm above 

the  bottom  sediment. Water samples will be collected in 1 liter polycarbonate 

bottles, cooled on wet ice before being placed on dry ice and  frozen. Water 

samples will be kept at 0°C  or less until analysis. 

Sediment: - A coring  device will be used t o  obtain four sediment samples a t  each 

of 3 sites in the study lake. The upper 10 cm of each core w i l l  be removed from 

the coring device and  placed in polycarbonate jars .  Sediment samples will be 



cooled  on  wet   ice   before   being  placed on d r y   i c e   a f t e r   s a m p l i n g .  Sediment  samples 

w i l l  be  kept a t  O'C o r   l e s s   u n t i l   a n a l y s i s .  

B i o t a  - F i v e   f i s h  and f ive   aqua t i c   i nve r t eb ra t e   s amples  w i l l  be co l lec ted   f rom 

each of two s i t e s   i n   t h e   s t u d y   l a k e .  Each f i sh   s ample  w i l l  c o n s i s t  of a composite 

of 3 i n d i v i d u a l s  of t h e  same species  from  one  location. Each a q u a t i c   i n v e r t e b r a t e  

sample w i l l  c o n s i s t  O E  a composite  of 100 clams  (Corbicula s p )  o r  10 c r a y f i s h  

(Procambrus  sp.)   f romone  locat ion.  

VI. ANALYTICAL METHODS AND  QUALITY  CONTROL 

The chemica l   ana lys i s  w i l l  be  performed  by a DFC l abo ra to ry .   T r ibu ty l t i n   and  

d i b u t y l t i n   r e s i d u e s   i n   s e d i m e n t  and b i o l o g i c a l   t i s s u e  w i l l  be  determined by 

electron-capture  gas  chromatography  using  the method  of  Tsuda e t  a l .  (1986). 

T r i b u t y l t i n ,   d i b u t y l t i n ,   a n d   m o n o b u t y l t i n   c o n c e n t r a t i o n s   i n   w a t e r  w i l l  be 

determined by flame  photometric  gas  chromatography  using  the method of  Matthias 

e t   a 1  (1986). 

composite  samples w i l l  be  sepasately  manufactured  from equal p a r t s  of t h e  

f ive  samples  of f i s h  and the   f ive   samples   o f   aqua t ic   inver tebra tes   f rom  the  

marina  area.  One composite  water  sample  and  one  composite  sediment sample w i l l  be 

c rea t ed  by combining  equal  subsamples of water   o r   sed iment   co l lec ted   f rom  one  

l o c a t i o n   i n   t h e   m a r i n a  area. Each  composite sample of   water ,   sed iment ,   o r   b io ta  

w i l l  be s p l i t  in to   equal   subsamples .  For each  composite sample, f i v e  subsamples 

W i l l  be analyzed for TBT and i t s  degrada t ion   products  (20 subsamples   t o t a l ) .  TWO 

subsamples of  each  composite  sample ( 8  subsamples   t o t a l )  will be sent t o   a n  

a d d i t i o n a l   l a b o r a t o r y  for qua l i ty   a s su rance .  



V I I .  ESTIMATED NUMBER OF SAMPLES TO BE ANALYZED 

Media  Sample Number - 
I n i t i a l  Survey 

Water 

Main Study 
Water 
Sediment 
Biota  

Q u a l i t y   C o n t r o l  
Water 
Sediment 
Bio ta  

TOTAL 

7/15/87 

a 3 3  

.7 
7 

14 - 
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